A high-speed, high-performance, contin uous-f low analyzer is described that operates at two to three times the usual analysis rate without necessitating corrections of the raw data and with no decrease in accuracy or precision. At faster speeds (180-300 sam pies/h) inductive sample interaction (%l,), opposite in direction to carry-over, is for the blood urea nitrogen; t0/t00t, t,, is the time interval during which the sample-pickup probe is in each sample and t0,,t is the time this probe is in wash fluid between samples; %SS, percent of steady state; cv, coefficient of variation (relative standard deviation).
A high-speed, high-performance, contin uous-f low analyzer is described that operates at two to three times the usual analysis rate without necessitating corrections of the raw data and with no decrease in accuracy or precision. At faster speeds (180-300 sam pies/h) inductive sample interaction (%l,), opposite in direction to carry-over, is for the first time quantitatively measured. A correction equation for %I, was developed, and when itis applied to raw data,the accuracy of the results are significantly improved. Operating characteristics of the high-speed analyzer are described and the desirabilityof automatic computer corrections isdiscussed forthe high-speed system. CFA systems have been conducted without (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) as well as with (15- (mean, 100.3%). The mean %L at 120 samples per hour was 1.6% and the mean %SS was 93%.
Additional Keyphrases

Procedure and Results
Experiments
Creatinine.
Such recoveries for creatinine, at 120 samples per hour, in 39 human sera ranged from 91 to 104% (mean, 99.3%). The mean %I, of this analysis rate was 3.1% and the mean %SS was 87%. at 120 samples per hour was established at three concentrations.
Day-to-day reproducibility was measured once each day during 16 working days for 50, 100, and 200 mg/100 ml standards.
The 50 mg/100 ml standard had a mean of 50.2, an SD of 1.3, and a CV of 2.6%. The 100 mg/100 ml standard had a mean of 99.2, an SD of 2.1, and a cv of 2.1%. The 200 mg/100 ml standard had a mean of 201.1, an SD of 4.0, and a cv of 2.0%.
BUN. A similar precision study was conducted for BUN during 11 working days. The 10, 50, and 100 mg/100 ml standards were each analyzed once a day. The respective means, SD'S, and cv's were 10.3, 0.6, 5.4%; 50.9, 0.9, 1.8%; and 100.7, 0.7, and 0.7%.
Creatinine. For the creatinine precision study we used 1, 5, and 10 mg/100 ml standards over 11 working days. The respective means, SD'S, and CV'S were 1.05, 0.09, 8.6%; 5.0, 0.08, 1.6%; 10.1,0.17, and 1.7%. Other statistical values for the data shown in Figures 1, 2 , and 3 were calculated ( Table  1 ). All these indexes indicate that analysis at 120 samples per hour, as described, gives results that compare adequately to those obtained by the conventional analysis methods at 60 samples per hour.
Comparison Studies
ErrorStudies at Faster Speeds
(180-300 samples/hour)
Inductive interaction (%I).
At very rapid analysis rates a sample interaction opposite in direction to carry-over becomes significantly large to merit correction. As seen in the strip-chart recording (Figure 4) , with the high-speed CFA system at 240 and 300 samples per hour, there is considerable of the peaks. However, with proper corrections, results can be accurate and precise even at these high rates.
The term "inductive interaction" (%L) will be used to describe sample interaction in the forward direction (i.e., the reverse of carry-over). At 100 samples per hour, and with a conventional, carefully optimized N-methodology system having a t-t01,, ratio of 2: 1, the %L was 3% for glucose and 2% for BUN on the simultaneous manifold. The CFA system described above had a %I of 6% for glucose and a %I of 4% for BUN at 100 samples per hour. At faster speeds the %L increased faster (Figures 5 and 6 ) than did %L, so corrections for interaction, both carry-over and inductive, become Figure 5 shows %I plotted against t-t011 ratios at 120 samples per hour for a conventional Nmethodology system. The %L for the high-performance system at 180 samples per hour is shown in Figure 6 . These figures show that %L increases rapidly for both the conventional and the highspeed CFA as the tjntOUt ratio is increased. To correct for %I, the starting point must be defined. A peak is obtained that most nearly reflects a true value only if the pen starts at baseline, goes to peak, and returns to baseline.
If not achieved Figure 7 illustrates the %I, test pattern. It consists of baseline, high standard (P1'), baseline and the same high standard (P1') in successive cups (P2' + P3'). The percentage that P2' is elevated over P1', owing to P3', is calculated from the equation shown in Figure 7 (see legend) -The calculation procedure used when both %I and %I corrections are necessary was performed as follows. Assume we want the corrected value for P2' and we have the raw data from the three peaks P11, P2,, and P3'. We first substract the carry-over correction for P1 onto P2 and P2 onto P3 as previously described Table 2 reveals that when corrections were made for both %I and %L, the answer was more nearly accurate in 19 of 27 instances.
The data corrected for %L only show an average bias of +0.9 mg/100 ml, while the %I corrected column shows an average bias of -0.5 mg/100 ml. Hence one can say that the accuracy (bias) is improved when corrections are made for inductive interaction at high analysis rates.
Second-order carry-over. An experiment with BUN was conducted on the CFA system at 180 samples per hour, to see if carry-over interaction contributed to the second peak as well as the first peak following a sample of high concentration.
The test pattern for second-order carry-over consisted of three standards in successive sample cups. The values of the standards were 10, 100, and 30 mg/ 100 ml in one pattern and 100, 100, and 30 mg/100 ml in a second pattern.
The third peak (30 mg/100 ml) in each pattern repeatedly produced answers independent of the concentration of the standard in the first cup of the test pattern.
Thus secondorder carry-over was not measurable under the conditions described.
Discussion
Our use of a commercially available precision colorimeter with a flow cell of small volume allows a two-to three-fold increase in sample frequency, to 120 samples per hour, without corrections. Accuracy and precision at 120 samples per hour for glucose, BUN, and creatinine are certainly maintained and probably improved over that attained with the usual CFA systems. 
